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PART III 



SESPOISrSE TO AMEJSEMElfTS 



1. This action is responsive to communication filed on February 
25, 2002. This amendment has been entered and carefully 
considered. Claims 1-29 are again presented for examination. 
Claims 24-29 are newly added - 

2. The objection of Drawing 1 is withdrawn due to amendment 
filed February 25, 2002. 

3. The rejection of claims 6 and 7 under 35 USC 112 second 
paragraph is withdrawn due to amendment filed February 25, 2002. 



4. The following is a quotation of the appropriate paragraphs 
of 35 U.S.C. § 102 that form, the basis for the rejections under 
this section made in this Office action: 

A person shall be entitled to a patent unless — 

(b) the invention was patented or described in a printed 
publication in this or a foreign country or in public use or 
on sale xn this country, more than one year prior to the 
date of application for patent in the United States. 

5. Claims S-10, 22, 24 and 29 are rejected under 35 



Claim Rejections - 35 USC §102 



U.S.C. 102 {b) as being anticipated by Sachs et ai- {USPN: 
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4,884,197) (hereinafter Sachs). 

As per claim 8, Sachs teaches the invention as claimed 
including a processing agent comprising a transaction queue as 
being equivalent to the TLB 350 having a plurality of queue 
entries (lines) (e.g. see column 22, line 49 et seq.), wherein 
the queue entries further comprising a primary sub entry 
including an address information and status information provided 
for a first external transaction, and a secondary snbentry 
provided including a status portion provided for a second 
external transaction is explicitly taught by Sachs as each line 
having virtual address field VA for storing address information 
and a reference bit R field or a dirty bit D field for storing 
status information of the first external transaction being 
read/write transactions (with respect to the status for the 
second external transaction, note also an user valid bit UV 
field, a supervisor valid bit field, a protection level word PL 
field and a system tag ST field; e.g. see column 22, lines 59 et 
seq.; column 24, lines 27 et seq.); wherein the first and second 
external transactions relate to the same address portion is 
taught by Sachs; for example, as pointed out by Examiner, the 
status portion for the primary sub entry is taught as the R 
status field or D status field to indicate whether the TLB 
line/page has been referenced/accessed to by a read or write 
access; knowingly, for another read/write transaction (second 
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external transaction) to the same address portion/ line or page; 
the dirty bit D field is set in accordance; at the same time, the 
supervisor valid field bit (SV) or user valid field bit (UV) is 
set to ONE depending upon the mode at the time (e.g. column 24, 
lines 45 et seq.); 

As per claim 9, wherein the status portion of the primary 
entry includes a field representing whether the first transaction 
is part of a multiple transaction queue is equivalently taught by 
Sachs as the reference bit R or the dirty bit D field of each 
line indicating that the line has been referenced by a read or 
write transaction (multiple transaction sequence) , or having been 
modified by a write transactions (e.g. see coliimn 22, lines 59 et 
seq,; column 24, lines 27 et seq.); 

As per claim 10, Sachs discloses the TLB control logic unit 
820 as being equivalent to the control logic being claimed, 
coupling to the TLB 350 for cycle through the queue entries and 
post transaction therefrom (e.g. see figure 23); 

As per claim 22, see argument with respect to claim 8. 

As per claim 24, Sachs teaches the invention as claimed 
including a processing agent (e.g. see figures 8 and 9), the 
agent comprising an cache memory 320 having a plurality of cache 
lines; for example, Sachs discloses that the cache memory 320 
having three fields, a used bit field, and two identical read- 
write memory fields W and X wherein each field W and X contain 
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multiple lines, and each line in the cache contains multiple 
entries (fields) {e.g. see figure 10. B) and having tag field RA, 
line valid bit LV, line dirty bit LD and multiple data entries DT 

(e.g. see column 22, lines 14 et seq.); Sachs further discloses 
that the cache entries include a tag portion for storing address 
information as being the real address field RA (e.g. see figure 
lOB, and column 22, lines 32 et seq*); wherein the processing 
agent posts a series of external transactions related to the 
address information, each of the external transactions filling 
one of the cache entries in the cache lines is taught by Sachs as 
when the requested information for the addressed location is not 
stored in the respective cache-MMU memories (cache misses) ; the 
micro engine of the cache-MMUs provides a translated physical 
address for output to the main memory 140, the corresponding 
information is thereafter transferred from main memory to the 
respective instruction cache-MMU or to/ from the cache-MMU and as 
needed to the processor 110 (e.g. see column 6, lines 13-21); 

As per claim 29, wherein data line corresponds to the 
maximum amount of data that can be transferred in a single bus 
transaction is taught by Sachs to the extent that it is being 
claimed; for example, when detailing data cache bus, Sachs 
discloses on store operations, the CPU puts an address following 
by data on the address/data bus for one (single) clock/bus cycle 

(e.g. see colximn 6, lines 27 et seq..); 
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6. Claims 17-21, 23 and 27-28 are rejected under 35 
U-S.C. 102(b) as being clearly""ant±cipated by Sachs (USPN: 
4, 884; 197), and being anticipated by Scales et al. (USPN: 
4,914,573) (hereinafter Scales). 

As per claims 17 and 18, Scales discloses the invention as 
claimed including a method of processing a data request within a 
processing agent comprising posting the data request internally 
within the agent, determining whether the cache hit by comparing 
address information of the data request with tags stored in the 
internal cache, and if cache miss occurs, posting a sequence of 
external transactions to fill a cache line with data associated 
with the data request (e.g. see column 1, lines 12-32); wherein 
each cache line is sized to store multiple data line lengths of 
data is taught by Scales since Scales clearly teaches the cache 
line supports multiple entries having different size (Jjf the sxzb 
of the entries in the cache line is diffeTent) (e.g. see column 

7, lines 59-62); 

As per claiia 19; reading the cache coherency state 
information associated with the requested data when address 
information matches a stored tag, and identifying cache miss 
when coherency information is invalid is embedded in Scales Ts 
system and being taught to the extent that it is claimed, since 
Scales discloses in a conventional system the cache are arranged 
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as a plurality of lines, each containing plurality of entries 
which share a common ^tag address", and a coTJTBspondlng number of 
valid bits which vrhen set Indicate the validity of the respective 
entries in the particular cache line (e.g. see Scales 's column 1, 
lines 12-17) ; 

As per claims 20 and 21; Scales teaches the determining 
whether the request hits a tag stored in the cache by comparing 
the requested data address information with a tag address and 
generating a single transaction to read the requested data into 
the agent (e.g. see column 1, lines 19-21;); 

As per claim 23, Scales discloses the invention as claimed 
including a method of processing a data request within a 
processing agent comprising posting the data request internally 
within the agent, determining whether the request hit in the 
cache, when cache miss occurs, posting a series of external 
transaction to fill a cache line with data associated with the 
data request (e.g. see column 1, lines 12-32); the external 
transactions directed to a data-line sized data item identified 
by an address of the data request and to at least one other data- 
line-sized item adjacent to the first data item (e.g. see column 
2, lines 55-66) . 

As per claims 27 and 28, wherein data line corresponds to 
the maximum amount of data that can be transferred in a single 
bus transaction is taught by Sachs to the extent that it is beiiig 
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claimed; for example, when detailing data cache bus, Sachs 
discloses on store operations, the CPU puts an address following 
by data on the address/data bus for one (single) clock/bus cycle 
{e.g. see coliimn 6, lines 27 et seq.); 

Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms 
the basis for all obviousness rejections set forth in this Office 
action: 

(a) A patent may not be obtained though the invention is not identically 
disclosed or described as set forth in section 102 of this title^ if the 
differences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the 
art to which said sv±>ject matter pertains* Patentability shall not be 
negatived by the manner in which the invention was made. 

8, Claims 1-7, 11-16 and 25-26 are rejected under 35 U.S.C, 
103(a) as being unpatentable over Sachs et al. (USPN: 4,884,197); 
hereinafter Sachs, in view of Scales, III et al,, (USPN: 
4,914,573) (hereinafter Scales). 

As per claim 1, Sachs teaches the invention as claimed 
including a processing agent (e,g. see figures 8 and 9) to 
transfer data of predetermined data length in an external 
transaction, the agent comprising an cache memory 320 having a 
plurality of cache entries; for example, Sachs discloses that the 
cache memory 320 having three fields, a used bit field, and two 
identical read-write memory fields W and X wherein each field W 
and X contain multiple lines, and each line in the cache contains 
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multiple entries (fields) (e.g. see figure 10. B) and having tag 
field RA, line valid bit LV, line dirty bit LD and multiple data 
entries DT (e,g. see coliomn 22, lines 14 et seq,). Sachs 
discloses the invention as claimed; however Sachs does not 
particularly teach that each entry sized to store multiple data 
line lengths of data. Scales, in his teaching of bus master 
which selectively attempts to fill complete entries in a cache 
line, disclose the missing element that known to be required in 
Sachs in order to arrive at Applicant's current invention wherein 
Sachs teaches cache memory 22 having a plurality of cache entries 
(e.g. see column 2, lines 38 et seq. ) , each of the cache entries 
include a tag portion for storing address information RA (e.g. 
see figure 2, column 2, lines 38 et seq-)^ cache coherency state 
field [A3, A2] wherein each entry can be sized to store multiple 
data line lengths of data (e.g* see column 7, lines 59 et seq,). 
Accordingly, it would have been obvious to one having ordinary 
skill in the art at the time the current invention was made to 
implement the cache having multiple cache lines comprising 
multiple entries, wherein each entry sized to store multiple data 
line lengths of data as being taught by Scales for that of Sachs- 
In doing so, it would increase the flexibility of Sachs system by 
allowing it to serve a broader range of applications and their 
variants thereby broadening one's potential market and saving 
investment capital. 
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As per claim 2, Sachs clearly discloses that the cache 
entries include a tag portion for storing address information as 
being the real address field RA (e.g. see figure lOB, and column 
22, lines 32 et seq.); 

As per claim 3, the match detection logic for the tag 
portions and control logic provided in communication with the 
match detection logic is taught by Sachs as the comparators 332 
and 334, and the multiplexer 341 (e.g, see figure 9, column 21, 
lines 4 et seq.; for example, Sachs discloses the match/no match 
signals output from comparators 332 and 334 indicate a cache hit 
when the requested real address was presented in the cache and 
the data was valid, or a cache miss when the requested data is 
not present in the cache (e.g. see column 21, lines 20 et seq.); 

As per claim 4, Sachs clearly teaches each cache line 
further have a cache coherency state field such that: a cache 
line valid bit LV, a line dirty bit DT (e.g. see figure lOB, 
colvimn 22, lines 28 et seq.); 

As per claim 5, Sachs discloses his processing agent further 
comprising a transaction queue as being equivalent to the TLB 350 
having a plurality of queue entries (lines) {e,g. see column 22, 
line 54 et seq. ) , wherein the queue entries including a primary 
entry for storing address information and status information of a 
first external transaction, and a secondary entry for storing 
status information of a second external transaction is explicitly 
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taught by Sachs as each line having virtual address field VA for 
storing address information and a reference bit R field or a 
dirty bit D field for storing status information of an external 
transaction being read/write transactions {note also an user 
valid bit UV field, a supervisor valid bit field, a protection 
level word PL field and a system tag ST field; e.g. see coluinn 
22, lines 59 et seq. ; column 24, lines 27 et seq.); 

As per claim 6, wherein the status information of the first 
external transaction includes a field (e.g. the reference bit R 
or the dirty bit D) indicating that the line has been referenced 
by a read or write transaction {multiple transaction sequence) , 
or having been modified by a write transactions (e.g. see column 
22, lines 59 et seq.; column 24, lines 27 et seq.); 

As per claim 7, Sachs discloses the invention as claimed; 
however Sachs does not particularly teach that the total number 
of primary and secondary entries equals to the number of data 
line lengths provided in the cache entries. First of all, it 
should be noted that the total number of lines in both cache and 
TLB being disclosed in Sachses system is a system dependent 
feature, it can be varied dependent on what system they are 
implemented within. Secondly, Sachs clearly discloses the W and 
X memories in BOTH cache memory 320 and TLB 350 each contain 
multiple lines, and as an example for illustration in the current 
invention, Sachs selects the number of cache lines being equal to 



m 
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128 lines (e^g. see column 22, line 22); and the number of lines 
in the TLB is 64 lines (e,g- see column 22, line 54) . 
Accordingly, it would have been obvious to one having ordinary 
skill in the art at the time the current invention was made to 
implement both cache and TLB to have the same number of lines 
since the niimbers of lines in both cache and TLB are changeable 
as indicated by Sachs- In addition, doing so, it would allow the 
TLB to buffer more data for reference which results to increasing 
data hit rate in both TLB and cache, therefore being 
advantageous . 

As per claim 11, Sachs disclose a processing agent (e.g. see 
figures 8 and 9) comprising an cache memory 320 having a 
plurality of cache entries; for example, Sachs discloses that the 
cache memory 320 having three fields, a used bit field, and two 
identical read-write memory fields W and X wherein each field W 
and X contain multiple lines, and each line in the cache contains 
multiple entries (fields) (e.g. see figure lO.B) and having tag 
field RA, line valid bit LV, line dirty bit LD and multiple data 
entries DT (e.g. see column 22, lines 14 et seq.)* A transaction 
queue system as being equivalent to the TLB 350 having a 
plurality of queue entries (lines) to post external transactions, 
each external transaction related to a single data line (e.g. see 
column 22, line 54 et seq. ) / wherein the internal cache and the 
transaction queue system each receive data requests on a common 
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input (e.g. see figure 8 show coiamon input line being connected 
to both TLB 270 and cache 220) . Sachs discloses the invention as 
claimed; however Sachs does not particularly teach that each 
entry sized to store multiple data line lengths of data. Scales, 
in his teaching of bus master which selectively attempts to fill 
complete entries in a cache line, disclose the missing element 
that known to be required in Sachs in order to arrive at 
Applicant's current invention wherein Sachs teaches cache memory 
22 having a plurality of cache entries (e.g. see column 2, lines 
38 et seq.), each of the cache entries include a tag portion for 
storing address information RA (e.g. see figure 2, column 2, 
lines 38 et seq.), cache coherency state field [A3, A2] wherein 
each entry can be sized to store multiple data line lengths of 
data {e.g. see column 7, lines 59 et seq.). Accordingly, it 
would have been obvious to one having ordinary skill in the art 
at the time the current invention was made to implement the cache 
having multiple cache lines comprising multiple entries, wherein 
each entry sized to store multiple data line lengths of data as 
being taught by Scales for that of Sachs. In doing so, it would 
increase the flexibility of Sachs system by allowing it to serve 
a broader range of applications and their variants thereby 
broadening one's potential market and saving investment capital. 

As per claim 12, wherein the internal cache and the 
transaction queue system communicate by signal lines (e.g. see 
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figure 8) ; 

As per claim 13, wherein the signals line include a cache 
hit signal line and a tag hit signal line (e.g. see figure 9, 
column 19, lines 58 et seq.; column 20, lines 4 et seq.); 

As per claim 14, Sachs teaches the invention as claimed 
including a processing agent comprising a transaction queue as 
being equivalent to the TLB 350 having a plurality of queue 
entries (lines) (e.g. see column 22, line 54 et seq.), wherein 
the queue entries further comprising a primary sub entry 
including an address information and status information provided 
for a first external transaction, and a secondary subentry 
provided including a status portion provided for a second 
external transaction is explicitly taught by Sachs as each line 
having virtual address field VA for storing address information 
and a reference bit R field or a dirty bit D field for storing 
status information of first external transaction being read/write 
transactions (with respect to status for the second external 
transaction, note also an user valid bit tfV field, a superior 
valid bit field, a protection level word PL field and a system 
tag ST field; e.g. see column 22, lines 59 et seq.; column 24, 
lines 27 et seq. ) ; 

As per claim 15, wherein the status portion of the primary 
entry includes a field representing whether the first transaction 
is part of a multiple transaction queue is equivalently taught by 



• 
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Sachs as the reference bit R or the dirty bit D field of each 
line indicating that the line has been referenced by a read or 
write transaction (multiple transaction sequence) , or having been 
modified by a write transactions (e.g. see column 22, lines 59 et 
seq.; column 24, lines 27 et seq.); 

As per claim 16, Sachs discloses the TLB control logic unit 
820 as being equivalent to the control logic being claimed, 
coupling to the TLB 350 for cycle through the queue entries and 
post transaction therefrom (e.g. see figure 23); 

As per claims 25 and 26, wherein data line corresponds to 
the maximum amount of data that can be transferred in a single 
bus transaction is taught by Sachs to the extent that it is being 
claimed; for example, when detailing data cache bus, Sachs 
discloses on store operations, the CPU puts an address following 
by data on the address/data bus for one (single) clock/bus cycle 
(e.g. see column 6, lines 27 et seq.); 

9. As to the remark, with respect to claims 8-10 and 22; again, 
Examiner would like to emphasize that different status portions 
of an external transaction is taught by Sachs as the R status 
field or D status field to indicate whether the TLB line/page has 
been referenced/accessed to by a read or write access; note also 
an user valid bit UV field, a supervisor valid bit field, a 
protection level word PL field and a system tag ST field; e.g. 
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see column 22, lines 59 et seq.; column 24, lines 27 et seq.); 
with respect to the first and second external transactions relate 
to the same address portion; again, the status portion for the 
primary sub entry is taught as the R status field or D status 
field to indicate whether the TLB line/page has been 
referenced/accessed to by a read or write access; knowingly, for 
another read/write transaction (second external transaction) to 
the same address portion/line or page; the dirty bit D field is 
set in accordance; at the same time, the supervisor valid field 
bit (SV) or user valid field bit (UV) is set to ONE depending 
upon the mode at the time (e,g, col\imn 24, lines 45 et seq-). 
Applicant's counsel further contended that Scales fails to teach 
or suggest transferring multiple data line lengths of data 
whenever a data request misses in the cache, first of all, what 
being contended by Applicant is merely fetching and prefetching 
of data when cache miss occurs; clearly, as pointed out by 
Examiner previously, Scales discloses when the requested operand 
(data) is not in the cache (cache miss); the entired cache line 
will be filled wherein data size is determined by the size 
determining logic (column 1, lines 48), and additional operands 
adjacent in the memory to the requested operand (prefetched data) 
are also transfer to fill the cache line/entry which clearly 
(e*g. see column 1, lines 22-57), this clearly meets the argument 
of transferring multiple data line lengths of data whenever a 
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data request misses in the cache. Examiner further recognizes 
that references cannot be arbitrarily combined and that there 
must be some reason why one skilled in the art would be motivated 
to make the proposed combination of primary and secondary 
references. In re Nomiya, 184 USPQ 607 (CCPA 1975) . However, 
there is no requirement that a motivation to make the 
modification be expressly articulated* The test for combining 
references is what the combination of disclosures taken as a 
whole would suggest to one of ordinary skill in the art. In re 
McLaughlin, 170 USPQ 209 {CCPA 1971). Sachs et al. and Scales 
III et al. references are evaluated by what they suggest to one 
versed in the art, rather than by their specific disclosures. In 
re Bozek, 163 USPQ 545 (CCPA) 1969. In this case. Scales, relied 
on by Examiner for the utilization of multiple data line lengths 
of data for cache entry wherein Scales teaches cache memory 22 
having a plurality of cache entries wherein each entry can be 
sized to store multiple data line lengths of data (e.g. see 
column 7, lines 59 et seq.). In doing so, it would increase the 
flexibility of Sachs system by allowing it to serve a broader 
range of applications and their variants; therefore being 
advantageous. Therefore, the 103 rejection in combining Sachs et 
al. and Scales III et al. references is deemed to be proper. 

10. Applicant's arguments filed February 25, 2002 have been 
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fully considered but they are not deemed to be persuasive. 

11. THIS ACTION IS MADE FINAL. Applicant is reminded of the 
extension of time policy as set forth in 37 C.F.R. § 1,136 (a). 

A SHORTENED STATUTORY PERIOD FOR RESPONSE TO THIS FINAL 
ACTION IS SET TO EXPIRE THREE MONTHS FROM THE DATE OF THIS 
ACTION. IN THE EVENT A FIRST RESPONSE IS FILED WITHIN TWO MONTHS 
OF THE MAILING DATE OF THIS FINAL ACTION AND THE ADVISORY ACTION 
IS NOT MAILED UNTIL AFTER THE END OF THE THREE -MONTH SHORTENED 
STATUTORY PERIOD, THEN THE SHORTENED STATUTORY PERIOD WILL EXPIRE 
ON THE DATE THE ADVISORY ACTION IS MAILED, AND ANY EXTENSION FEE 
PURSUANT TO 37 C.F.R. § 1.136(a) WILL BE CALCULATED FROM THE 
MAILING DATE OF THE ADVISORY ACTION. IN NO EVENT WILL THE 
STATUTORY PERIOD FOR RESPONSE EXPIRE LATER THAN SIX MONTHS FROM 
THE DATE OF THIS FINAL ACTION. 

12. Any response to this final action should be mailed to: 

Box AF 

Commissioner of Patents and Trademarks 
Washington, D.C. 20231 
or faxed to: 

(703) 308-9051, (for formal communications; please 
mark "EXPEDITED PROCEDURE") 
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Or: 



(703) 308-6606 (for informal or draft 
communications, please label "PROPOSED" or 
"DRAFT") 

Hand-delivered responses should be brought to Crystal 
Park II, 2121 Crystal Drive, Arlington. VA., Sixth 
Floor (Receptionist) • 



13* Any inquiry concerning this communication or earlier 
communications, from, the examiner should be directed to Tuan V» 
Thai whose telephone number is 703-305-3842, 

The examiner can normally be reached on Monday-Thursday from 
6:30 AM to 4:00 PM. 

If attempts to reach the examiner by telephone are 
unsuccessful, the examiner's supervisor Matthew M. Kim can be 
reached on (703) 308-3821. 

Any inquiry of a general nature or relating to the status of 
this application or proceeding should be directed to the Group 
receptionist whose telephone number is (703) 305-3900, 
TVT/Juhe 24, 2002 / / ^ // 




